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Sato, T., Takamaru, H., The Complexity 
Simulation Group* 
By means of two-and-half dimensional electro-
static open boundary particle simulation, for-
mation of _plasma structure accompanied by 
current-driven electrostatic ion-cyclotron insta-
bility is investigated. 
The simulation configuration is schematically 
shown in Fig. 1. A uniform external mag-
netic field is pointing in the positive x direc-
tion. Periodic boundary condition is applied in 
y-direction. The simulation system is assumed 
to be divided in several parts in y direction 
which are connected to current sources. The 
open boundary model developed by Takamaru 
et al_l) is applied to each part of the system. 
Fresh electrons are continuously supplied with 
specified velocity distribution from the bound-
aries so that the number of electrons in the sys-
tem and electron flux at each segment of bound-
aries are kept constant in time. 
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Initial electron velocity distribution is a shift-
Maxwellian. The initial electron drift velocity 
is dependent on the y-coordinate and given by 
vd(Y) == [0.6- 0.2 cos(27ry/ Ly)]vthe· Other sim-
ulation parameters are selected so that the ion 
cyclotron wave is unstable and the ion acoustic 
wave is stable. 
Clear temporal evolution of ion cyclotron in-
stability is observed. Figure 2 shows a gray scale 
plot of the ion density profile at Wpet == 7000 
(wcit == 87.5). We can observe structural pat-
terns appearing in the downstream of the sys-
tem. 
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Fig. 1. Simulation configuration. 
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Fig. 2. Gray scale plot of the ion density profile. 
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